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^^}^x2]^jOs. bVSl^] ^]]o]ji\ 3.^0^ ^1i=']^ls|-^^ ol-§-*l-<=i 

^]^]]o]si\ K^ci\] <a^>^ ^^Bls ;^>^A5. T^l^^H ^^Isl- 

9X^ ^1-^-^^ *ll<^l3i| S^si ^^o^ 

<H1 t:fl«fl olsq. 3}-<y^ ^. ^V^^^is)- ^^tbcf. 

^ ^^^^ ^efl<a<Hl ^-g-^H ^li^l^l ^Hl^i ^ 

^ * ^€ ^^IW^ ^#^^^1 ^c]5i\ K^o\] cflt!: *a^> 

£ 3 
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^^M^}^^]^ <=>]-%r^ n<=>]^ «a^H^^d-£ ^^1^ ^^1}-^ 

^ tI?!: {method of numerically analyzing growth degree of grains on a 

semiconductor wafer by using a SEM image and apparatus for realizing the same} 

^ ^vi^oj ^Aj^^lofl ^tb ^Mlt!- ^^^^ ^-^^m #S*H ^<=>1 

£ 1^ ^ ^^<^] ^^^] ^]]o]^ S.^9\ oj^>A^;g-£.i. o.^^^^]-7l 

£ 2^ ^IS.^ ?flol5Sl ^c;\] HSG7> ^^^^ OCS^ ^flstflAlEil- ^^^^a]^ 

S. 5^ OCS^ ^flsflAlE^ SEM Sefl^yo)! ^14^5}^* ^S^^^ ^^"^ 

£ 6afif £ 6b^ S. 5^] S.^]^ ^^l^tfl^'g ^ (62)2^ ^j-^s] 
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£ 7aS)- S. 7b^ i 6a2f S. 6b^ SEM olDj^js^ o] □] c-i] o] o^l>H 250 

A>olo^ ^o.^ ^«r^><^ ^^^>^^ ^ 37] ^il- <:^lAl^ c.^ &<^^^. 

8aS|- 8b^ £ 6ae|- £ 6b^ SEM o] n] x] r-l] o] # K^s\- 

i^^^Sll- :a.<:>^§4. 

£ 10a. 10b, lOc^ :^-^c]] hSG 7^1<0:^aJ)- HSG 

£ lla~llc^ Z^-Zt HSG ^-S-5^>^ OCS^ 7fl5flAlEi# 

^^J^l^i 121S. ^^><^ <y:Jlsl#-g: ^-g-tt ^-^5^ SEM -^l^l^l^f :^]^^ 

HSG^ '^lAl^o.^ 

£ 12aS>\- I2b^ ^£^1 ^-ll^^l^] ^^^^^1^ HSG^ ^^^^1^<>11 tcf-efA-^ hSG 

^^>#(electron gun) : 12 ;^ll ^^a-^^^ : i6 

: 18 >;7l]^^<a : 20 
^^^^#7] : 22 

^<:>fi-^^>(backscattered electron) : 24 
^^l^V^^K secondary electron) : 26 
^^lol^l : 28 : 30 
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<=>]^}^^}^^7] ■■ 32 ^^^]^7] : 34 

: 36 o}^S.n./x:]7]^ ^^7] : 37 
S-M^ : 38 

^-c^ ^^^}7\]^ ^^}^ ^^>^^1^ (scanning electron microscopy: SEM)^^ 
^S.^l^fl<^l3Jl a^S] o]nl;:^ls}.<^^ <^l-§-*><^ w>£^l^flol3i1 K^d]] ^^^j-^ <y^>o| 

^^B^^ ^>-^-2-s ;^l'a:*>«^ ^^]5?- ^s.^] ^flo]sis] a^^i ^a^H^^ 

^^^^5. ^^*>7]1 ^^/^7H>7l ^tl: oil- o^^V ^j-^jofl ^ojc^.. 

^^'H^i^. 'a ^Xhemi spherical grain: ^l^r} HSG)!-* ^flsfl^lE] 

<^1^ HSG» 7flsllAlBl ;5i^oil A^^i-Al^ls] ^flsflAjE-] ^^^1 ^ ^flc) i^(one 

cylinder stack: o]^. ocse^- ^l-^H ^Hl^ S^^S ^7]] Wi^^ 

<26>' HSG XS^^jsl £^ o.^ «y*>oi 7fl3iflA]E^o| s^a^^ ^tflAl 
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n ^"^-^^ ^fl^^l^i ^ SXt]] ^SA^. OCS ^flsfl^lE^^ ^1-^^21 1^ 

^o] o}^ tiVig ^^o^ S^^^ nfl^. ^cf^ ^oi] 3. s-^io] oxx:^^ ^Bicfl OCS ^ 

» ^^^m '^l-e-Sl^cl-. ZLB\x^, o] OCS ^;g2l iE^ o]^ ^A^^l- 

Bfl^i:^ -^^51 HSG7> ^ #Bl^Bl^ ^^^<^1 <^l%i5l^ ^^is. 

<27> o]^ m^^y] ^ ifl^ ^tiV-tti^C light reflectivity)* ^^*]-^ 

<28> tV^, ^A>^ ^:^>^i^1^(SEM)^ ^£^1 ^ll^lsl^ ^^e>7fl 1:<^^H 

s^>cl5^-£ OCS 7fl3ljAlE^o| HSG^ ^^^^>Bfll- «:<^^l-o^ cl^^efl 

^1 ^fl# ^, HSG71- cHi^ ^^^] ^^7^7} i^^#eflo]^ ojulxll- 

^o] ^^s. <^}^^ ^<^^>^ -2.^># HSG^ ^j^^A^ ^^^> 

711 ^^tb^fe ^^1 ^^171- sxsa^. 

<29> ^51- ^1-^ Ji^^H, ^ SEM ^i-Hl7> ^5^^tb ^£^1 ^fl^^l^l 
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<33> 7>^E^ ^€ 4^71 ^^l^cfi^v<^^ iflo^ ^^1 ^^$] ^d]] tflt!" til^^ ;^]^ 

y>£^] ^o]y^ s.^c^ o^y^y^^:^^ ^^-^ ^A^aj-i^o] ^j^^cf. 
<34> ^ "Q:^^ :^]2 ^^<H1 tcf-sig, ^^1-^^>^T^1^^ ^^l-g-*}*^ n'^]^ S.^^ 

<35> ^V7l ^;^]Sl-^]-7l ^^^^]<=>]^ o]Tj]:^]6\]X] A>-g-;^> 

§^^>^ ; ^ 
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BT]-^ a>:£^i n^]^ a^s] <a>cH^^j-£ ^^1^^ 

<39> ^7] S§2)- ^^el^ <i>Sfl^ S^S^- ^, 



<40> 



A^C,= C -(T 



max mm 



<41> ^ Oj-g-^ ^l>a.oll c^7]^^ ^7] NCij^ (i, a^Sl-^ 

olPl^lD|lo]E^o^ ^7] Cij^ ^7l (i, ^^51 Ojpl^lt^l 

<42> ^1-71 >^12 #^<^1 fff^ ^7] 3.^B\^ A-la.cg^o.^ ^ 
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1- 7l-^:e^l.j7, 7>^E^ ^7] xfl^l ^^Ifl ^ofl cfl^ til 

<46> Tfl^^ ^7] til-i-^ T^^§eflol^|.7l ^tb ^^^eflo]^^^ ^al^m ^^^-^ 
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^^^^ ^]mL^}c^ ^^^ticf ^^ €■ ^-^ ^^s] 71- 

^m^>Jl, ^€ ^^l^cfl>^V<:g^ ^flo^ ^oll tfltV Hl^^ 

s-;g o.^ yV£^l ^flo]3i) ^igo) cy^p^^j.j£o] ;^l^t!-i=f. 

<51> ^^Bl# ^*fl ^-g-^>^ S^Sl- <a^t!- ^"a^>l4. 
«>^^^>^. 

<53> ^ ^^o^ 4^ ^^IJ!}- o]^^ ofeflo^ A^x^3\. ^ ^Vtgo) cfoj:^ ^Alc^jo] 

<55> £ 1^ ^ ^^ofl rcj-e. ^|ol2) ^>:£» ^^^}7] 

^cf. <aa>^o.S, ^^>^^>^T3l^^ ^>^>5l ^^>#(electron gun)(12); 

#(12)'Hl^i ^m(30)Sl 2:A]-€fl S^^o^ tifl^^ S^^V 

^ 7l^^ ;^]1 €-^^1^2.(16), >^12 €-^^i€2:(18) ^ i?fl^^<a(20)^ 5£^^>^ 

^y^>^2:;^l (Electron lens)(16, 18, 20); a1^(30)# 4^^^ ^Eflol^K28)s]- 
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^ ;=^> (backseat tered electron)(24)# ^#*>^ ^^??:^#7l (22)Sf ol^>^x>( secondary 
electron)(26)» ^^^}7] ^]^M^}^^7](32)7} ^S^Ji ^#711- 

(22, 32)ol n>s.o^^ ^7l^oi om^lAij:^ ^2l*H sl-^^l i::]^#el]ol*V7l ^tfl i7fl 

^^^Hl7](34)si- 2.i-|Ei(38)S. ^^^s]^ tzl^^s^lo] ;^](34, 38)1- i^t!:^. 
M-o>7> SEM ^^tb c-l]olEl^^Bli4 ^J-tilo^ ^^EK36)S1-, 

^]-^^l^#7l(32)<^l>H #^5]^ c^V^SH o]n]^lAl^# r^^l^Ai^^ ^^^l-o^ >^V7l ^ 
^El(36)<Hl ^l^^r]-^ o].^S:2/ii|^l^ ^^71(37)1- c-l 
<56> SEM^ ^^>'iJ(14)^ Al^(30)5^ ^^d\] 3:A>e><^ fl<HM--^^ 2:^]- secondary 

electron)(26)^ ^'a:f^:^;=^>(backscat tared electron) (24)1- <^l-g-*><^ 

<57> £ 2^ ^1^(30)7> aVi^] $11 o] 5)01 s.^] aV^^] ^flolsE] >^>ofl HSG(52)7> 

XS^ 7114^1^1 ^(50)2^ 'a^(54)» -£AltVrf. ^ ^tgo^ Hj-i^^ -^^^1-71 
^ Al^(30)ol wV£^l ^flojsl ^^1. 7fl3f|AlBl ^(50)5] ol^l^ll- 

<58> SEM S'^^'^ 5)1^151) (recipe)* ^^^r]-^, ^^]<^1^1(28) ^Hl ^^}^}J17} ^} 

^ Am(30)<a ^H^l *ll<^l3Jl7l- ^3^^17)1 SlJl, ;gA>s:>Jl^> X]^^ ^^S. ^6>7> 

711 €^1-. o] nfl, >^Bflol^l(28)l- 7l^o^ tifl^azf ^^*H i?J*> 

^ ^i^^^-. (stack) ^ fflsfl^lEliq-^ OCS^ ^flSflAlE^ €(50)^ '^^^sl 

#7l Hfl^oll ^^^^ olul^ln>_o^- HSG^ ^^^}7ll ^-^ 

:e-s, hsG7> $oi A^^si^ ^flsfl^lBl €(50)^ ^^^^ <^l^l^l7> ^^^>4. ^^^'], ^ 

Ellol;^l(28)» 4i^2l ^S. 45S. ^£5. ^^V^lTfl ^fo^ ^;<>^(24')^ OCS^ 7fl 
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^X\B\ ^(50)^ ^^^1^4 ^^^^1 Jl^Tfl 9X^. 

<59> ^;^l-'^(24')^ ^^>#(12)<^1 7}^<^ ^^>#(12)-2.S.^E^ 

^^>^ ^;^>€^7ll(16, 18. 20) i^<Hl^i 7>^^'a-ofl 7l-^£lJl ^^Slc^A-l A]^(30) 

oil SAV^c^-. ;5i^l-«i(14)ol Als(30)<^1 SAj-s]^. 2^1- ^;^>(26)i4 ^^?J:^;^K24) 

til^tV o^5l 7>;^1^ >gti# ^;^]-7> ^#71(32, 22)-i-^ 2^} 

^^£7> ^o]A] ^o] ^^o] AjtV ^]S.S. ^fl^tb -^^l-* ^ ^1^. 'L>#<^ 

^ ^l^l^l^S^ ^^^^^el7l(34)^*fl 2.qBl(38)<^l ^'&S]o] A]s.m)^ «^1"1^17> 
rl^l-eflo] 5)71M- 7>nllet-(til:£Al)o]l o^sfl Af^o.^ ^^IjAj^cf. at!-, <^lol^l^J:^ A/D 
^«:7K37)<^1 S^sfl ul>^]^t-ilolE^^ ^^^^ ^^B1(36)<^1 olol^l2|-<as. 

•;^>S] rflolE^ ^>^1# :^7l^ aJj^^ 91^^}'^ ^7]^ o]nl^] T^<^oilAiS]- 

<6i> A] 5.(30)51 s^ofl ^ii^i^i2i-<aoi §wis)^, ocs^ n 

3|lAlE^ HSG^ ^^^J-:£» :^>-^-^S. ^t^. o] ^^]^^ ^^B-l(36)«^l ^ 

^^^^ ^^Bl(36)^ ^^]^^ 5.5.11^^ ifl^tlrcf. 

<62> ^ ^T^^ ^ 7}P]^ ^^IS}- «SjlSlf^* ^Al<:^l^Ai ^10>^Cf. H ^ ^}^^^ 
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<63> iji;^-], H 30^ ^#£oil ^^12}- <&JlHl^^ 

^(Recipe Name)* ^ 9X^^ 2fl^i5^1<Hl^ ^^l^l- ^<^^ ^1 

All ^i^i-^ t^^^i^sloll ^-^7} l-cHSicf. A>^^>^ ell A^ 5X1 oil A^ ^^1 s}- 

<65> ^^isi- ^^n^oi ^^51^, ^^]^ ^S-n.^^ ^^BK36)vfl^ ^I2.el<^l -y-^^} 
. ig^i ^>:bc1^i3<^1 a-i^i-s]cH T^^ls}- * 3)-<a# ^^IS-B^S ^^1-^4. 

i ^^l5^ ^^el# ^>7l olT^l^lsl.^^ ^s. ^ic^ rl-^31}. ^o. ^;^o^ t^^olE-1 ^s^l- 

^4(S12 ^711). 0^7lA-l, ^^]^. ^]^^ C^B\ 711S1 OIPI^IB).^^ %^^o\] 

<ai-^^e|«j-Ai ^o. ^|.q.oi oiDixi^z).^^ ifss n^^}^ 7lll^^E:i«j-Ai c>ii^ ^Oll4 7> 

'^^^V^ ^Cf. HSlig, ^^Bi^ ^7] ^^S.^o\] A-l^t^ o^e-1 7flSl olDl 

^1 sl-^# ^^1-^ o.^ el-^Ai ^^Isl- ^sl^ ^^*>J1 ^ o]v]X\ iil-^oil nfltb ^^1 
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<66> 7m^]^^ ^^^]^, ^}B.y:]^3.o]] 7i^^^^<^ 9X^ o]xj]^] S^<U^ t}x^^ ^]^t}c^ 

^^^>^ «J-<?>ol 7l-^3r>D^, t:f^ «j-o>o.^A^ SEM<^1 ^S^^^ ^^l^l^l ^'U^r 

* =T=*S*H ^^^^Hfl» ^^^^^}JL 'jv^^&l^ ^^J^3i}-7]- <a«H^ «fl ^]^]^] 

c^E] 7|-xl 4<g ^BflS. y^^^ ^ ^^c-ll, O. ^ ^ TIFFdagged Image File 

Format) s}-<a ^^flS. oju]^] c^lojE^l- ^^*>o^ ^-l^tbc]-. 
<68> :£ 5^ ^^l^tfl^o] s:].u|.o^ OCS^ ^flsfl^lB] SEM ojcl^l^A^ #§1 OCS^ 711 2)1 

^l^i^ ^^^^(68)^21- ^^^(70)5^ ^^l^lxll- :a.c:=>^^i:+. o] 01^1;^]^ ^Bflo]^l(28)5l ;g 
^fz^ 6 7} 45i^S ^><^ ^-^^H SEM <^lT3l;^l^ £ 5^ ^o] o]xj]^] 

^ ^^J--^^ ^^Isl-cH^^ OCS^ 5'11^^1^ ^<=>] o]^]^]^ ^<y-<=>)1 Hfl^s 

<69> ^^i2|.cfl.^cgQ^^ ;;^|.:^ ^^o. oj-j7 2:i^(Mesh Algorithin)oll ol=.o^^cf. 

^, n|l4=l ^J12l#^ ^^1 oli^l^l ^7] ^^Hl 2]t!- ^1^^1-51 ^^1- #ol7l ^Sfl 

<70> ^^-1, olDl^l# x^2}- y^-^^ 3.7] S. -^^^H °ll4l^Ello^ 

w.<:§^o.s. ^^tb^. :£ 5^ x^3}- y^o.^ z^-z^- 5711 5^ ojl4=l Hl-^(64a, 64b, 
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.... 64e)^- (66a, 66b 66e)» <5l-§-^>^ 80^^ ^^^S. 6^^^ ^^1- lE^lt!: 

olulxls}-<ao^ t-llo]Eil- olsjf o.^ ^^^>^ ^<=>M. 

t!^^^ ^£ Si^l^, HSG ^^^^l-Hfl* 

^^}^, £ Sofl^i ^ ^^o], o]n];<]ol ^1-^^ (68):2)- ^^^(70)^ ^1-^^ 
(70)^ ^>^«fl Wl^>c^ «]-7l7> ^7] nfl^ofl ^jAl-o^ ^ ^£.7> ^ic^^Cf. Xl^sJ^^^ , ^7]^ 
^}o]7} 3.7]] 'g^* ^^l^l-tflAj-cg^ o.^ ^^^M HSG ^1^0:^ ^^S. 

* 7>^t!: fl: fe^l^ #1^]-^ h>^2]^}-4. "^Isl^V ^^ofl^^, t£ sofl^-^ ^ 

^l5l-cfl^<^'^^ Ai o>o^ c^^(62)^^ ^^Jti-^-. '^^(62)011 «fl^^m tilolE-]^ 

^a^* «^l-g-*H olo];^ls}-^S.^E^ ^, ^I4lef^ (64a, 66b)^ iH^V^ , ^1 

4=)s]-ol (64e, 66b)^ iS^l-^ , ^I4=l2l-<?1 (64a, 66d)^ ^^^1"^ . °11^5l-^ (64e. 66d)^ ^ 
^}^^ ^S.^^ ^ o]xi]x]t^]o]B],$] ^K^^ ^]^^}<^ =7^^l5l-tfl>a-*^^(62) ■a-'Hl 

^^1^>^ o]u];^lcflolEi^ ^^^o^S.^ ^^l5|.cfl>^<:g^o] cflolEl* ^>-^o.^ 

(S18 :£ 6a^ £ 5<^1 £^1^ ^^Isj-tfl^^"^ ^ (62)^] ^^2^ ^-^^.^^ ^cfl^ 

SEMol^lxlolrf. H 6aS!l- £ 6b<^l K^]^ ^^l* ^ ^tfl ^li^l^l* ^^Is}- t}^ S. 7a^ 

£ 7b<Hl iEAl^ ^^^^ olnl;^lc-llolEl ^i7> ^7]S^ ^Me^-^JEo^l rc)-e)- ofl-f cfe 

7]] £ 7a^ £ 7b^ ^1 ^1^1 til o] El ^-ir 0^]^^ 250 ^o.^ 5 
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^^o.^ ^^'sV^* n 3.7] ^il- S^^cil, ^7]7} S. o]x2]^]M. 

150 o]t}^ Xi\]o]B\7} ^o] ^7l|3:>^ S-^^S. M-Bl-M-D^, ^^S. H-7l7> ^ 
^ 6hS] ^^1^ ^>ig 150 ol-a-^ cllolE-l7> ^o] ^;c])a^>^ S.^^S. ^-t^^ 

^ =1^ SI^. ^>Hflo1lAi^ HSG 7fl^2^ :^r^^-7]7} nil 

^?5:^>7l trfl^oil =^^l2}-cfl^l-'^^(62) tfl^ olr.l;^lc-11o]E-1S] ^Itfl^jz]- ^^^^ <>l-g-^H 
^^l5|-cfl-a-'^^(62) olnl;^lc-11olE^oi ^o. hSG ^j^^S* 

<73> ^^l^xfl^^^(62) tfl^ ^ olnl^^lt-flolElS^ oy^^ (i)6\] 

<74> [^«}-^ 11 

max min 

<75> c:i7lA-1, c^7]A^ ^7] NCij^ (i, ^^gc^lolE^ol aJ- 

71 Cij^ ^7] (i, j);^];^ K^sys]^] ^^c-flolE^ol ^oH, ^71 Qnin^ ^ 

7l -^^l^t:fl^><^^ iflS] ^^c-flolEi^ ^i^oln^, >^>7l C^ax^ ^^^1 ^^mcll^j-<:g ^ ifl 
ol ^^dlolEls^ ^tll^oH, >^7l ^>^<^m-. ^>7l 2.u|bK38)21 ^^1 ^ 

*m ^'^l ti>^^*>i=1-. <^mifl, 2.MeK38)^ ^-^^13:^7> 256^ ^-^-'^l^ ^i-^ 

<76> lo. ol-g-^fo^ =i^^l5|-i:fl^<^^(62) iflsl 3.^ S§^*>^ 

a^Sj- cflolE^sjl: NCij-g: 0:4 KAfoloi gji-^ 71.^1 ;^i ^cf. £ 8a^ 8b«^l S.^]^ SEM ^Inl 
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£. 6aSf S. 6b^ SEM ol^j^l^ t.]^^ ^ rf-i- ^ 

(62)^ ^^c-flolE^o] 5]cfl^3f ol^^V^d], o] ^cfl^4 ^i^* ^^^^ trfl 

olDl^l t^^l^S}- ino] ^(digitization noise)7l- ig-^S^ ^Iri^^'^l 

^ olDl;^lc-llolE^o^ ^^W. ^ «J-igo.^Ai, ^>2}1^ 2 
<79> [^^^ 21 

A:=2. 7=2 

^ ^ i+kj+k 



u 9 

87)1^ ^^9] olml^lcijolE^sq. ^].a1o^ o] c-fl o] e] -yr^^^Cf. 
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<8l> ZLficll, olDl^^lc-flolE^S^ AV^ofl ^ tij-CA] ^ ^o] 97]]^ 

<^>MT=f. ^■¥-'3 ^1^^ ^£ ^-2.^, 87l]Sl ^ 

^^tb 7fl^ <^l?icfl, >a-^V5l-fS] 47l]Sl ^>ii?>^ ^£ ^ 

<82> £ 9a^ >,^Tg^^5^^ ^^xl ^Efl^l oloj^l^ ^<=^^^, 5. 9b^ «j- 

<83> ^sl- ^Bl^q- ^^Bl# Tl^l^a, ^^]^^^'=^'^(62) tfls^ s^sl- 

^- (S20 ^^1). HSG^ ^^i. ^^]n^^'=m(e2) n ^^5] 

HSG -^j^H7l- ^cf. 

<84> c^7]^, ^7] ^^^^ HSG^ ^^l^^S. M-El-ifl7l ^tb 7l§^olrf. ol 

^^21^9] ^^91 0-Bl- K A]-ol«^1^i ^^*!: ^4. 3^ 10a, 10b, 10c 

^ M] 7HS. ^-fofl HSG ^^^^£2] ^1-^:^1:3)- HSG ^^^^^eflo^ olujx]!- 

o^]Al2^ o.^ SaI^Vjl c^-c]., ^e^^* 200-^S. ^^tb HSG^ ^^^^7} 8%S. 

^^^<^] 121s. ^-f^^l^ HSG7> 68% ^^S. ^l^^lB^, ^e^ii:^ 

^711 ^^srH ^ ^-f<Hl^ HSG7> 84%M- A^^J-^ ^-o^ ^l^ar^^-. -^'a*!: SEM 
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^^1 ^-§-<Hl^i^ T^l^a: SEM olnl^ll- ajjii^Vc^ hSG^ 

<85> ^sq- ^^51 HSG ^l't]:^^7> ^c>ix]^, ^^b^(36)^ 

::l ^1>lV^3i1-# 5l-^>^^el7l(34)» s.qEi(38)S. ^]^^}<^ ^>-g-x>7]- ;^1>l>^2)-» s}-^ 

<86> t:f^^, £ 4^ ;^12 <a:^el#^ W. ^12 ^^Isl- 

ofl i^^i#eflol^ SEM c^lT^l^^l* ^^^x:].^ ^oflA-^ ^>oi7> SXji, ^^Isj- 

tfl^i-'^^^^l 4^<^1 ^l^^H^l^ S^^^^Hl. ^^^^ HSG 

^S. ^Jl, ^>^i^^^o]l ^■1;g-5]7l ^^o^ olnl^]4<^<^ ^£ o;irf. 

<88> ^^BK36)^ «^l^l^l3|-<a5l r-flclE-l* S^c^^A-l Sj-^^^ 51 71(34) oil ^l^^H 'S- 

i-lBl(38)<^l SEM^lt3l^l7> t:l>i#5llol ^i:l-(S32 ^;^1). <^]^rJi\ , s. 5^ SEM 
olnl;^l7> S.qEl(38)<^l tq^l-ellcl « 
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<89> o]Q]. v]^o]^ ^^eK36)^ ^>-§-^H1 ^tb ^^]^^^'^^^ ^1^^ ^l€*>7l ^«fl 

, £ 5«fl ^^^^ £1-1 (38)^ cf^^ A^ti.<:§^ ^-^^ °11 

4^5^-^(643, 64b, 64e):4 (66a, 66b, .... 66e)» ^^l-efl^m '=>1t^1^1 

^ ^S.^ >S^^^1^t^(S34 cj^Tjl). A>-g-^].^ OCS^ ^m^]^] ^'^tb SEM *^lal^l5q- 

<9o> ^^E-i(36)^ ^>-g-^>^ a^E^^ ^^^m 

.^1^ -^(62)^!:^ 87im A-1a.<^^o] A>-g-;^>7> ^^l^j-cfl^^ ^ oje^-ji ^ 14), 

o] ^^l^tfl4><^^(62) <?><H1 i^S)^ olD];^lD|lolEl^ ^l-acllolEil- l-g-*>o^ -^>7l oId] 
^IB^-^^S-^B^ ^#1: ^ 514. <=>] ^>-B-^>7> ^^oll M-E^\i ol^lx]^ 3]^ 

<9i> ^^l5|-cfl'^<^^5l o]p]^]c)lo]E^^ t^^'^'fl^, St^i ^11 ^^1:S1-'&:;IB1#«^1A-1 

^^tb oiPi^]c^loiEloil cfl^H ^1^^ ^-121(538 ^^1), S.^ 

2}- ^^S1(S40 ^^2]:^ ^4^>^ olnl^lc^jolE^o^ ^^^^ ?>^^(S42 ^^1), H 

^JL HSG 7^1'y:(S44 c].;^]^ ^^t!r4. 

<92> :£ lla~llc^ dii^Sl HSG ^^^2:?!^ ^-§-^H OCS^ ^flafl^^lE-l ^^^^^It'I^ Jz}- 

^oflA-l ^^^^ 121s ^^1^ ^-i-^ ^-^^ SEM olT3];^l 

^ ^1^^ HSG^ :e.oi^JL 9X^. HSG ^^^-^l^ol 60^, 100^ n^Jl 140^ ^ 
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^-^^] HSG^ 36%, 54%, .n^JL 66% ^£ Si-S-* ^^l^^S ^ ^ ^ 

<93> £ 12afi1- 12bSl ZLEflS^ ^£^1 $llol3i(30) ^^^^ISf HSG^I ^^^A]:^oii 

HSG^ 7fl>a-*}: ^Ji)-» c^jAl^o.^ J^o^^Jl ^c]-. ZL2flS<^lA-1 T. L. C, R, 

<94> ^v^, ^sq. o^JL^^^ SEM -¥-^s]ol oj^ ^^BK36H1 ^^1 

^e^-^ ^5^- ^^i5l- ^ ^4. o^^i], ^^12). 

^^ii^<Hl ^el-<y A^Wj.^, 7l^* ^7>^f^ 
<95> Oj^a-^^IA-:!^ XS^. ?fl3ll^lBl ^]^S[^ic]]X] HSG^ 

^A7> ^-?-<^l^ -a-§-^Hl ^-g-€ ^ SZrf. 

<96> ol^^l-oflA^ ^T^^ tJ>^ ^O] ^ ^t^^ SEM ^a]^ ol-g-^>Q^ ^<^^ til-JEE^l ?)1ol3El 

<97> ol.^Vol]A^^ ^ ^t^o^ W>^^t!: ^^1<^]# ^^^>S^m. 7l# ^O): 
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[^^^J- 1] 

^A>^;^>^nl;^(SEM)ol ^^^] ^0]^ s.^o] ^^m. ^<^^H <^1°1^1 

^10.^ tiV^^l ^il<^l3i s^a^ ^^1^ ^^«o^^. 

i^^^} 2] 

Cl ^Wj^l-^ ^^l^S. ^flolsl K^o^ <y;^].A^;g-:£ ^^1^ 
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41 

max min 

» <^l-g-^ ^1^<=H1 sisfl ^s^s^D^, c^7]^.^ ^7] NCij^ (i, j)^]^ a^S)-^ 
olnlxli:^lo]E-l5l 2]:<^1^, Cij^ ^7] (i, j)^l^ ^ c^lT^l^lt-fl 

olE^o] ^o]c^, ^1-71 Q„i„^ ^V7] ^^l2l-cfl^l-<:g^ iflo^ o] ^1 C-fl o] ^ih^olT^, ^ 

^^lAS s:>^ tiV^^l ^flol3Jl S^S] o^;<p^^J-£ ^^1^ ' 
[^^^J- 5] 

^£^1 ^fl^ls] s.^^ ^^H^^j-:£ ^^1^ 

Bfl# <5li^l^ltllolBll- 5L^^r}^ *m ^S^l ^flo-|5j] ^^0:1 og;^].A^ 

7] 
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8] 

^1 >a-7l 'a:^H^^>£S^ cfl^i-^ ^7] ^ ^^rH >^^(OCS) ^ 

S ^£^1 n^]^ S.^^ ^^l^l 
[^^^J- 101 
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11] 

[^^^J- 121 

^1 11-%H1 $X'^^^, d^^^^^^ ^7] olul;^]i:-llolE^ 

^<^1 o]^<:>\^]^ ^^l^S «V£^1 ^flc^'ls] ^L^2l 

[^^^J- 13] 

c -c 

max min 

o]x2]^]t^]o]B\o^ ^o]ji^ ^7] Cij^ ^y] (i, ^€^1 3L§5|-S):^1 ^li^l^lc-ll 
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^ "^^91 ^^^S. t}^ ^^^] ^]]o]j^ s^o] <a;<H^^j-£ ^^1^ ^^«o^^. 

14] 

^£^1 n<^]^ <y^H^^l-£ ^^1^ ^^^oi-^. 

15] 

^1 9«oHl ^<H^i, ^li^l^l^ S.^^^ ^^^^a^^KHSG)^ 

16] 

^^1^^ a>£^l ^flols] i^O^ 0^;^p^^;£ ^^1^ 

I^^^-^J- 17] 
[^^^J- 18] 
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szL/T^^m 

^7] -f-^ >^VS1 og;,p^^J.;£= -.^]^^>7l ^tb ^>-^^S- ^^*> 

1- n^S^l-Jl. Aj.7l ^^l5|.tfl^l.<:g^ ^flo^ c)]^ «] 

S ^o]^ s.^$] ^^1^ ^^^^1. 

19] 

'a^^el^- ^V^ ^£^1 -a^^Hj^J-H^ ^^1^ 

20] 

^ max ^ min 
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# 0]-%.^ :^]^6\] ^7]^^ ^7] NCij^ (i, 

^^1^^ ^1-^ ^lo]s] S.'^S] og;^p^;^;£c^ . 
21] 

«V£^] ?floi3£i sigo^ ^^]^ ^^^^1. 

{^^■% 22] 

[^^^J- 23] 
24] 
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[^^^J- 251 

SH/tq^]^ 

<^^^ ^^t}o^ ^^]^x^^<=§<^o_S. ^1^^*>^ ^^^^^ ^7] *H ^ 

^ € ^^1 ^tfl ^1-^^ ^ vfl ^ z]- ^ €^ 1^1 ^1 cfl o] # , o] n] c-11 o] 

Bis] ^;^^o] ^^ik^ tiiju^H ^7] c-i ^ ^>io] ^1- 9} 

^S^>J1, 7>^H^ ^71 ^7^]fi[t^^cm iflo] ^6)1 Cfltl: 

s-^io.^ s}^ tiVi^l ^fl'^lsi 
261 
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^^el* ^^^S. ^-H^^lsl S.^^ ^^H^^>H^ ^^12^ ^^^^1 

[^^^J- 271 

NC,= \p XK 

1- <^]^^ ^1^<^1 ^^SS^ti^, <^7]Aj^7] NCij^ (i, K^^^ 

o]u]:K]t\]o]B:\o^ ^ojji, ^>7l Cij^ ^7] (i, j)^]^ ^ olnj^lc-ll 

^^lO.^ §m ^£^1 ^^1<=>13J1 og^].A^;.J.j£o^ ^^^1-^1. 

[^^^J- 281 

S-^l^S ^1-^ WV£^1 ^flolS) S^o) oj^p^^J-:£ ^^]^ ^A^^^l. 

I^^^j- 291 
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[^^^J- 301 

29^M Sl^^i. ^7] nn^]^^^ € ^^(OCS) 7fl^A]Elol 

311 

^1 SO^M ^<H^i, 'a^H^^J-ss^ tfl>^^ >^V7l ^ ^^ci ^^(OCS) ^ 
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21 

14 
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3] 



C ^' ^ ) 



S10 



S12- 
S14- 

S16- 

S18- 




SEM o|D|x| al- ^ SLi 
t 



i 



T 



X^B\ a 0|o|X| C||0|EJS 



S20- 



S22- 



2| o|D|x| ai\o\B\s\ sts -S-^js^af HiaiishcH 



I 



I 



-X 100% 



c 



0 
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41 



S30 




S32- 



S34- 



SEM 0|D|X|S H.i-|E|o|| 
D|>i#el|o| 



C-|:±:MSi|0|=! SEMO|D|X|^0|| 



S36 




ON a 



S38- 



S40- 



S42- 



I 



*HEja 0|D|X| C||0|E14 



I 



S44- 



Zt 0|D|X| C||0|E|o| St# S^lg^alF 
t 



X 100% 
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66a 66b 66c 66cl 66e 



[S. 6a] 
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[S. Sal 

1G0~150 150~200 




200~250 1 50~200 
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IS. 8bl 

150~200 
200-250 



50~100 0~50 




200~250| 100~150 
150~200 



is. 9a] 




9b] 




BEST AVAILABLE COPY 
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'oai BEST AVAILABLE COPY 




= 200. HSG ^^S. = 8% 
lObl 



^gjSt = 121, HSG = 68% 

[£ 10c] 




S^St = 89, HSG ^S£E = 84% 
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llal 



BEST AVAILABLE COPY 



^^^^^ 



^x^A|^^ = 60^. HSG ^'^S. = 36% 
[S. lib] 




^^^A|^^ = HSG -^sa = 54% 
is. llcl 



^S■A|:^^ = 140^, HSG = 66% 
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